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TO ALL WHOM rr MAY CONCERN: 

Be h known that Gregory H Lambrecht, a U.S. citizai, residing in Natick, MA, has 
invented certam improvements in METHODS AND DEVICES FOR 
INTERVERTEBRAL DISC REPAIR which the foUowing description in connection whh 
the accompanying drawings is a specification, like reference characters on the drawings 
indicating the parts in the several figures. The following spedfication is a continuation 
of Application Number 60/161,085 filed on October 2S, 1999. 
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Title 

^ Methods And Devices For Intervertebnd Disc Repair 
Inventor 

Greg Lambrecfat 
10 Background 

The present Invention relates to the surgical treatment of intervertebral (IV) discs in the 
himbar. cervical, or thoracic spine that have sufiered from herniation or significant disc 
height loss. 

15 

Herniation of an IV disc is one of the ten most common diagnoses in the United States. 
The disc performs the important role of absorbing mechanical loads while allowing 
constrained flexibility of the spine. The disc is composed of a soft, cemral nucleus 
pulposus (NP) surrounded by a tough, woven anulus fibrosus (AF). Herniation is a result 
20 of a weakening in the AF. Symptomatic herniations occur when weakness in the anulus 
OJ fibrosis allows the NP to bulge or leak posteriorly toward the spinal cord and major nervre 

u roots. The most common resulting symptoms are pain radiating along a compressed 

C ^ ^ ^ crippling for the patient. The significance 

^ of this problem is increased by the low average age of diagnosis, with over 80% of 

1^ 25 patients in the U.S. being under 59. 

Prior Art 

u 

Hi Since its original description by Mbcter & Ban in 1934, discectomy has been the most 

iy 30 common surreal procedure for treating IV disc herniation. This procedure involves 

lU removal of disc materials impinging on the nerve roots or spinal cord posterior to the 

; ^ disc. Depending on the surgeon's preference, varying amounts of NP is then removed 

« from within the disc space either through the herniation site or through a surgical incision 

^ mtheAF. This removal of extra is conmionly done to miiiimize the risk of recurrent 

35 herniation. 


Nevenhdess, the most significant drawbacks of discectomy are recurrence of henuation, 
recurrence of radicular symptoms, and increasing low back pain: Re-hemiation can occur 
in up to 21% of cases. The site for re-heraiation is most commonly the same levd and 

40 side as the previous herniation and can occur through the same weakened ate in the AF. 
Persistence or recurrence of radicular syn^oms happens in mai^ patients and vdien not 
r el a t ed to re-hemiation, tends to be linked to stenosis of the neural foramina caused by a 
loss in height of the operated disc. Debilitating low back pain occurs in roughly 14% of 
patients. All of these filings are most directly related to the loss of NP material and AF 

45 competaice that results fit)m herniation and suigeiy. 

Loss of NP material deflates the disc, causing a deaease in disc height. Significant 
decreases in disc height have been noted in up to 98% of operated patients. Loss of disc 
height mcreases loading on the fiicet joints. This can result in deterioration of &cet 



-Page! of 22 


Provisional Application Lambrecht 

cartilage and ultimately c jaithritis and pain in this joint. Asthi., Jit space decreases 
the neural foramina fbnned by the inferior and superior vertebral pedicles also dose 
down. This leads to canal stenosis, pindiing of the traversing nerve root, and recurring 
radicular pain. Loss of NP also increases loading on the remaining AF, an innervated 
S structure that can produce pain. Fmally, loss of NP results in greater bulging of the AF 
underload. This can resuk in renewed impingement by the AF on nerve structures 
posterior to the disc. 

Pmisting tears in the AF that result either from herniation or surgical incision also 
10 contribute to poor results from discectomy. the AF has been shown to have limited 
healing capadty with the greatest healing occurring in its outer borders. Healing takes 
the form of a thin fibrous fihn that does not approach the strength of the uninjured disc. 
Surgical incision in the AF has been shown to produce immediate and long lasting 
decreases in stiffiiess of the AF particularly against torsion loads: This may over-stress 
1 S the fiicets and contribute to their deterioration. Further, in as nuuiy as 30% of cases, the 
AF never closes. In these cases, not only is re-hemiatioh a risk but also leakage of fluids 
from within the NP into the epidural space can occur. This has been shown to cause 
localized pain, irritation of spinal nerve roots, decreases in nerve conduction velocity, and 
may contribute to the formation of post-surgical scar tissue in the epidural space. 

20 


il) Other orthopedic procedures involving removal of soft tissue from a joint to relieve pain 

p have resulted in significant, long lasting consequences. Removal of all or part of the 

menisci of the. knee is one example. Partial and total meniscectomy leads to increased 
^ osteoarthiitic d^eneration in the knee and the need for fiirther surgery in maxsy patients. 

25 A major efibrt among surgeons to repair rather than resect torn menisci has resulted in 
]q more durable results and lessened joint deterioration. 

To date, there have been yery few attempts to repair the IV disc. Yasargil mentions 
L, suturing the AF closed after complete removal of the NP, but does nothing to limit disc 

ry 30 height loss or posterior bulging of the AF. 

M There arc numerous ways of augmenting the IV disc disclosed in the art. In reviewing 

^ the art, two general approaches are apparent - implants that are fixed to surrounding 

^ tissues and those that are not fixed, raring in stead on the AF to keep them in place. 


35 

The first type generally replace the entire disk, such as Stubstad in US 3,867,728, Frey in 
US 4,932,969, and Stone in U.S. 5,108,438. These concepts are limited in many ways. 
First, by repladng the entire disc they generally must endure all of the loads that are 
transfisred through that disc space. Many d^enerated discs are subject to pathologic 

40 loads that exceed those in normal discs. Hoice, the designs must be extremely robust and 
yet flexible; None of these devices has yet been able to achieve both qualities. Further, 
devices that replace the entire disc must be implanted using relatively inva^ve 
procedures, normally from an anterior approach. They may also require the removal of 
considerable amounts of healthy disc nutterial inchiding the anterior AF. Further, the 

45 disclosed inventions must account for the contour of the neighboring vertebral bodies to 
which they are attached. Because each patient and each vertebra is different, these types 
of im plants must be available in many sizes. 
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The second type of augm. jdon involves an implant that is not di sy fixed to 
surrounding tisaies. Exaniples indude Ray's US 5,824,093, Felt's US 5,888,220, 
Krapiva's US 5,645,597, Bao's pataits US 5,047.055 and US 5,192,326 and 
Baumgertner's series of patents US 5,702,454, US 5,171280, EP 0621020A1. and EP 
5 0453393 Al. These inventions rely on an AF that is primarily intact to hold them in 
place. The (fisdosed implants are generaUymseited through a hole in ti» 
expand, are inflated, or deploy expanding elements so as to be larger than hole through ' 
vfbich they are inserted. The timitation of these concepts is that the AF b often not intact 
in cases requiring augmentation of the disc. There are either rents in the AF or structural 

10 weaknesses that would allow herniation or migration of the disclosed implants. In the 
case of a disc herniation, there are definite weaknesses in the AF that allowed the 
herniation to occur. Augmenting the NP with any of the above disclosed inventions 
without supporting the AF or irnplant risks re-hemiation of the augmenting materials. 
Further, those invoitions with deployable elements such as Ray's US 5,824,093 and 

1 5 Baumgaraer's US 5,702,454 risk in(^scriminately injuring the vertebral endplates or the 
AF. Mai^ofthe patents describe doang the AF at thesite of insertion. This may help, 
but again herniations do not require a rent in the AF. Structural weakness in or 
delamination of the multiple layers of the AF can allow these implants to bulge toward 
the posterior neural elements. Additionally, as the disc continues to degenerate, rents in 

20 the posterior anulus may occur in regions other than the original operated site. A fiirther 
limitation of these concepts is that they require the removal of much or all of the NP to 
P allow insertion of the implant. This requires time and skill to achieve and may 

pennanendy alter the physiology of the disc. 

:^ 25 There are numerous devices and methods disclosed in the art for cloang defects in body 
12 walls or vessels. These devices and methods are employed to prevent the movement of 

jf^ materials across the drfects. Each has its own limitation if applied to the intervertd)ral 

p <lbc. 

30 Most of the art relates to the closure of hernias through the abdominal wall. Disclosed 
W devices include either planer patches applied to the interior of the abdominal wall or 

1=^ plugs that are placed directly imo the defect. Examples of the former include Eberbach 

*fl (US 5, 122,155 and US 5,366,460), Gianturco (US 5,258,000), DeMatteis (US 5,383,477), 

^ de la Torre (US 5,368,602). Kugd (US 5,769,864 and US 5.916,225), and Mulhauser et 

35 aL (US 5,766,246). Each describes a planar patch with our without a stifFeiring elaneiit 
or delivery tool to bias the patch into a planar configuration. Such devices are limited in 
their application in the intervertebral disc by the disc's geometry. The interior aspect of 
the AF is curved in multiple planes, making a fiat patch incongruous to the sur&ce 
against which it must seal These devices are fiirther limited by the instruments or 

40 stiffening elements incorporated into the p eriphery of the patch. The disc height is rarely 
greater than 5mnL With a peripherally supported patch, two segments of such elements 
would span any given location along Uie patched sur&ce. This requires that each 
stiffening element have a thickness along the height of the disc of less than 2.5mm, 
making them considerably weaker than the central enlarging means disclosed in this 

45 invention. Fmally, the prior art discloses patches that are placed into a cavity that is 

either distended by gas or supported such that the interior wall of the defect is hdd away 
from internal organs. In the disc, it is difficult to create such a cavity between the inner 
wall of the anulus ^iTthe NP without removing nucleus material. Such removal may be 
detrimental to the clixuc^ outcome of disc repair. 
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Butkow et al: disclose an exemplaiy plug in US 5,356,432. This plug may be adequate 
for treating iiiguinal hernias, due to the low pressure difference across sudi a defect 
However, placing a plug into the AF that much resist much higher pressures may result in 
5 expulaon of the plug or dissection of the inner layers of the anulus by the NP. Either 
complication would lead to extraordinary pain or loss of function for the patient Further, 
a hernia in the intervertebral disc is likely to spread as the AF progressively weakens. In 
such an instance, the plug may be expelled into the ^idural space. 

10 P^otin et aL in US 5,954,767 discloses a curved prosthetic mesh for use in inguinal 
hernias. P^otin describes a sheet of material that has a convex side and a concave side 
and further embodiments with both spherical and conical sections. This device may be 
well suited for inguinal hernias, but the shape and sti&ess of the disclosed embodiments 
arc less dum optimal for application in hernias of the intcrvertirf>ral disc. Hernias tend to 
1 5 be broader (around the drcumfererice of the disc) than they are high (the distance 
between the opposing vertebrae), a shape that does not lend itself to closure by such 
conical or spherical patches. 

Wilk et al. disclose an inflatable, barbed balloon patch used for closing inguinal hernias. 
This baUoon is left inflated within the defect A disadvantage of this embodiment is that 
the balloon must remain inflated for the remainder of the patient's life to insure closure of 
the defect Implanted, inflated devices rarely endure long periods without leaks, 
particularty when subjected to high loads. This is true of penile prostheses, breast 
implants, and artificial sphincters. 

SheflBeld et al. (US 5,972,007) disclose another method of closing inguinal hernias. The 
method involves applying both heat and pressure to a planar patch and the abdominal 
waD surrounding the hernia. This invention has the drawback of relying entirely on the 
int^ty of the waU surrounding the defect to hold the patch in place. The anulus is oftra 
weak in areas around a defect and may not serve as a suitable anchoring site. Further, the 
planar nature of the disclosed patch has all of the weaknesses discussed above. 

Various devices and techniques have fiirther been disclosed for sealing vascular puncture 
sites. The most relevant include those disclosed byKensey etal. and Stack. Kcnseyet 
al disclose a hemostatic puncture sealing device that generaUy consists of an andior. a 
filament and a sealing plug. The anchor is advanced mto a vessel through a defect and 
deployed such that it reasts passage back through the defect A filament leading torn the 
andior and through the defect can be used to secure the anchor or aid in advandng a plug 
that is brought against the exterior of the defect. Exemplary patents in this series mdudc 
US 4 731 330, US 4.890,612, and US 5.545,178. These disclosures employ a filament 
brought back through the defect Such a filament, if it were to extend to the extenor of 
the disc, could lead to irritation of nerve roots and the formation of scar tissue in the 
epidural space. This is also true of any plug material that may be left dther witWn the 
defect or extending to the exterior of the disc. Stack (US 5,342,393) has the same 
shortcoming in that the exterior portion of the disclosed rivets could abrade nerve tissue 
and lead to pain and scar formatkJirv(ithin the epidural space. Additionally, both Kensey 
and Stadc disdosures are embodied ^ use in the vascular system and would be hard to 
implement in the disc. Both require a space rdativdy empty of soUds for the deployment 
of the interior anchor. TWs worics wdl on the interior of a vessel However, in the 
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presence of the more sub; .dal NP. the disdosed internal anchoa . unlikely to orient 
across the de£xt as disdosed in their inventions. 

It is the objea of the present invention to overcome the many limitations of the described 
5 prior art. It is a fiirther object of this invention to reduce the long-term negative 

consequences of herniated discs by repairing and/or augmenting rather than resecting the 
soft tissues of the disc. It is a ftirther object of this invention to prevent or reduce the . 
occurrence of re-hemiation and disc height loss following surgical therapy for herniated 
IV discs. It is a fiirther object of this invention to increase the AF*s resistance to 
10 posterior bulging and leakage of NP material while increadng its stiffiiess under load. It 
is a further object of this invention to pennit the augmentation of the soft tissues of the 
disc in such a way as to limh the risk of the herniation of any augmentation materials 
toward nerve structures posterior to the disc. 

15 Summary Of The Invention 

The present invention relates to devices and methods for sealing defects in tissue walls 
separating two anatomic regions of the body. Specifically, devices and methods are 
disdosed which allow the closure of a defied in the AF of the human intervertebral disc. 
20 preventing the egress of material fi-om within the disc. 

m 

O Each aspect ofthe present invention rdates to placing a barrier means on an Ulterior . 

1^ aspect of the defect. In the case of the mtervertebral disc, the barrier ineans is positioned 

^. on the intaior aspect of the AF proximate to the NP. The barrier means may be inserted 

|m 25 by dissectizig a space between the anulus and nudeus. AHematively, a portion of the 
.£j nudeus and/or anulus may be resected to create adequate space. 

m 

The barrier means may be inserted into position directly through the defect or 
1^ alternatively it nuiy be advanced fix)m a remote entry through the tissue wall or another 

nj 30 tissue ndghboring the defect. 

RJ 

!^ Various fixation means can be used to secure the barrier means to surrounding tissues. In 

the IV disc, these tissues can induded the surrounding AF, vertebral endplates, vertebral 

'0 bodies, and even NP. Alternatively, the barrier means may be hdd in place simply by the 

35 pressure the NP exerts on the barrier means and AF. The barrier means may fiirther 

incorporate various self-retaining members that resist morion of the barrier means within 
the disc. Separate fixation means may also be employed to secure the barrio* means to 
suiTouncfing tissues. The barrier means may incorporate an enlarging or expanding 
means that acts to increase the dimennons of the barrier means fit)m a compressed state 
40 to an enlarged state. The barrier means may further have properties that cause it to 
adhere to surrounding tissues upon the ^plication of heat 


Various embodiments of the disdosed barrier means are composed of either singular 
materials and conqranents or a multiplicity of materials and conq>onents: 


45 
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Description Of The Figur^ 

Figure 1 depicts intervert^ral disc 15 comprising nucleus pulposus 20 and anuhis 
5 fibrosis 10. Nucleus pulposus 20 fonns a first anatomic region and extra-discal space 
500 (any space exterior to the disc) fonns a second anatomic region wherein these 
re^ons are separated by anuhjsfibrosus 10 (a body wail). 

Figure lA is an axial (transverse) view of the intervertrfjial disc 15. Postaior lateral 
10 defect 40 in amilus fibrosislO has allowed segment 30 of nucleus pulposus 20 to herniate 
imo an extra discai space 500. Interior aspect 50 and exterior aspert 60 are shown, as are 
the right 70' and left 70 transverse processes and posterior process 80. 

Figure IB is a sa^ttal section along the midline intervertebral disc 15. Superior pedicle 
15 90 and inferior pedicle 90' extend posierioriy fix>m superior vertebral body 95 and 
inferior vertebral body 95' respectively. 

Figure 2A is an axial view of the intervertebral disc 1 5 with the right half of scaling 
means 1 of a barrier means being placed against the interior aspect of a defect in anulus 
20 fibrosis 10 by.a dissection/deliveiy tool 100. 

Figure 2B is the same view as Figure 2A with the fiiU sealing hfieans 1 placed on the 
interior aspect of a defect in anulus fibrosis 10. 

25 Figure 3 A d^icts sealing means I of Figure 2B being secured to tissues surrounding the 
defect by fixation means 2 passed through an opening into an interior cavity within 
sealing means 1 by fixation device 100. 

Hgure 3B depicts sealing means I of Figure 3A after two fixation means 2 have been 
30 passed imo surrounding tissues. The fixation device 1 00 has been removed from the disc. 

Figure 4A depicts an axial view of sealing means 1 of Egure 3B after enlarging means 3 
has been inserted into the interior cavity of sealing means 1 through an opening. 

35 Figure 4B depicts the construct of Figure 4 A in a sagittal section. The pair of fixation 
means 2 are shown piercmg into superior vertd)ral body 95 and inferior vertebral body 
95'. 

Figure 5 A shows an alternative fixation scheme for sealing means 1 aiid enlarging means 
40 3 dqjicted in the previous figures. Fixation region 4 of enlarging means 3 is shown 
protruding fi'om ^e sealing nieans 1 in a rpgion spanning the defect. 

Figure 5B shows the construct of Figure 5A in a saghtal section with anchor 2' securiiQ 
fixation region 4 of the enlarging means 3 to superior vertebral body 95 in a location 
45 proximate to the defect 

Figure 6A depicts embodiment 1* of the barrier means of the present invention being 
secured to anulus fibrosus 10 using fixation darts 5 and 5'. Fixation darts 5 and 5'are 
delivered by fixation tool 120, which enters anulus fibrosus 1 0 before delivering the 
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darts. This prevents any ^ 4on of fixation darts 5 and 5' fiom pi ^ into second 
anatomic region 500. 

Figure 6B depicts embodiment T of the barrier means of Rgure 6A secured to anuhjs 10 
5 by two fixation darts 5 and 5'. wherein no aspect of the fixation darts extends into second 
anatomic region 500. Fixation tool 120 has been removed. 

Figures 7A and 7B depict baiiier means 6 positioned between layers of the anulus 
fibrosis 10 on either side of a defect Figure 7A is an axial view while 7B is a sagittal 
10 cross sectioa 

Figure 8 dq)icts a sagittal cross section of a large version of barrier means 1*. In tiiis 
figure^ barrier means 1' is po^oned across the defect as well as the entirety of the 
posterior aspect of anulus fibrosis 10. 

15 

Figure 9 depicts a sagittal cross section of barrier means 1 ' in position across a defect 
following insertion of two augmentation devices 1 1. Barrier means 1 ' is secured to 
tissues surrounding the defect by fixation darts 5. 

20 Figure 10 depicts the barrier means as region 300 of elongated augmentation device 12. 

S\ Barrier region 300 is secured to tissues surrounding the defect by two fixation darts S. 
O 

^ Figure 1 1 depicts a configuration of augmentation device 12* similar to that of Figure 10. 

*^ In this embodiment, barrier region 300 extends across the defect and has fixation region 4 

1^ 25 facilitating fixation of the device 12' to sup^or vertebral body 95 witii anchor 2'. Figure 

^ 1 lA is ah axial section while Figure IIB is a sagittal section. 

cn 

5 Figures 12A-D depict deployment of barrier means. 13 fi^jm entry site 800 remote fiom 

u defect 40 in anulus fibrosis 10. For clarity, nudeus pulposus 20 is indicated but not 

[y 30 shaded. Figure 12A shows insertion instrument 130 with a distal end positioned within 
\V the disc sp4ce occupied by nucleus pulposus 20. Figure 12B depicts delivery catheter 

M 140 exiting' the distal end of insertion instrumoit 130 with barrier means 13 on its distal 

end. Barrier means 1 3 is positioned across the interior aspect of the defect 40. Figure 
*^ 12C depicts the use of expandable barrier means 13' wherein delivery catheter 140 is 

35 used to expand barrier means 13' with balloon 150 (not se^) on its distal end. Balloon 

1 50 may exploit heat to fiirther adhere barrier means 13 ' to surrounding tissue. Hgure 

12D depicts removal of balloon 150 and delivery catheter 140 fi-om the disc space leaving 

e}q)anded biarrier means 13' positioned across defect 40. 

40 Figure 13 depicts four of the many possible embodiments of the barrier means. Eadi 
embodim^ exploits a sealing means I and an enlarging means 3 that may further add 
stif&iess to the overall barrier means construct. Figure 13 A is an elongated cylindrical 
embodiment with enlarging means 3 located about the long axis of the device. Figure 
13B depicts a barrier means comprising an enlarging means 3 with a central cavity 9. 

45 Figure 13C: depicts a barrier means comprising a non-axisymmetric sealing means 1 . In 
use, the loiter section of sealing means 1 as seen on the left side of tiiis figure would 
extend betweoi opposing vertdira 95 and 95'. Figure 1 3D depicts a barrier means 
comprisingja non-axisymmetric sealing means 1 and enlarging means 3. The concave 
portion of tiie barrier means preferably feces nucleus pulposus 20 while the convex 
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surftce feces the defea-. jid the inner aspea of the anulusfiba. 10. This 
embodiment exploits pressure within the disc to compress sealing means I against 
ndgbboring vertdyral bodies 95 and 95' to aid in seaUng. 

5 Figure 14 depicts cross sections of a preferred embodiment of sealing means 1 and 
eniaiging means 3. Sealing means 1 has internal cavity 7 and opening 8 leading from its 
outer suifece into internal cavity 7. Enlar^g means 3 can be inserted through opening 8 
and into internal cavity 7. 

10 Figure 15 depicts an alternative configuration of enlarging means 3. Fixation region 4 
extends through opening 8 in sealing means 1. Fwation region 4 has a through-hole that 
can fedlitate fixation of enlarging means 3 to tissues surrounding defect 40. 

Figure 16 depicts an alternative shape of the barrier means! . In this embodiment either 
15 sealing means 1, enlarging means 3, or both have a curvature witii radius R. This 
curvature can be used in any embodiment of the present invention and may aid m 
conforming-to the curved inner ciroAnference of anulus fibrosis 10. 

Fitture n'is a section of a.device used to aflSx sealing means 1 to tissues surrounding a 

20 d4ct(notshown). Inthisfigure.8ealii«meanslwouldbe^^^^^ 

m aspect50ofdcf«i40, ThedistalendofdevicellO'wouIdbemsertedti^^ 

P Sd?pSng8intothe mteriorcavity7. On the right side of this . figure, fi^^^^^ 

i- Ssb^sedfromdevice 110\ through a wafl of s^™ai« I ^Jf?""^^^, 

Si S^Sg sealing means 1. On tiie right side of the figure, fixabon dart 2 

^ 25 S^^iigh a wall of sealing means 1 by advancing pusher 111 relative to device 110 

'2 in the direction of the arrow. 

FiKurcl8depictstheuseofthermaldcvice200toheatseaiingme^ 1 ^nd adhere it to 

I SsuftSnding a defect Inthisfigure. sealingmeans 1 .^^P^^^^^"^^^^^^ 

S 30 SSSaspSoofadefect40;Thedistal 

m inserted through the defect and opening 8 into mtenor cavity 7 In ^^^^^^^^ ^ 
i Sice 200 employs at its distal end resistive heating element 210 comiected to a 

S voS Sice (not shown) by wires 220. Covering 230 is a non-stick surface such as 

I StSSatensure^ 

35 SSi!^^d^ce200wouldbeusedtoheatfirston^ 

sealiiig means 1. 

FiKure 19 depicts an expandable thennal element, such as a baUoon. tha can be us^to 
lEsSmeans 1 lotissuessumnmdingadrfect ^^^^^'ZfJSZ 
rSrelS. the distal end of device 130 would be mserted through the drfect and 
I^ntn interior cavitv 7 with ballooD 150' on the distal end device 130 in a 
S BXoS bSSatedtoex^^^ 
SST ^ded balloon 1 50 could heat sealing means 1 and suiroundmg tjssues by 
Si'ltAS. a heated fluid or by employing RF electrodes (not sho^) tjs 
SLcnt. device 130 would be used to expand and heat first one halt then the other 
half of sealing means 1. 

Rgure 20 depicts an alternative embodiment to device 130 This device «npl^ 
elol^ed. flodble balloon 150' that can be inserted into and completely fill mtemal 

.Page8of22- 


40 


4S 


Provisional Application Lambrecht 
cavity 7 of sealing mean^ ,mor to inflation to an expanded state / Using this 
embodiment, inflation and heating of sealing means 1 can be perfbnned in one step. 

^ PeSCriPtion Of The PreferrM Einbod.n^i>nf« 

Inaprefbred 

the NP proxmiate to the inner aspect 50 of defect 40 as depicted in Figure 2. The space 
can be created by blunt dissection. Dissection can be adiieved with a separate dissection 
mstrument. with the barrier means itself or a combined dissection/barrier means deliveiy 
lO tool 100. This space is preferably no larger than the haniec means such that the barrier 
means is in contact with both AF 10 and NP 20. This aOows the hairier means to transfer 
load from NP 20 to the AF 10 when the disc is pressurized during activity. 

In position, the bairicr means preferably spans the defect and extends along the interior 
15 aspect 50 of the AF 10 until h contacts healthy tissues on aU sides of the defect 40. 
Depending on the extent of the defect, the contacted tissues can include AF, cartilage 
overiying the vertebral endplates. and/or the endplates themselves. In another aspect of 
the present invention, the patch can be placed between two neighboring layers of AF on 
either side of the defect 40 as depicted in Hgures 7A and 7B 

20 

1^ In the preferred onbodiment, the barrier means consists of two components - a sealing 

g means land an enlarging means 3 (see Figures 13-16). 

Si - 

Sealing means 1 forms the periphery of the banier means and has an interior cavity 7. 
J 25 There is at least one opening 8 leading into cavity 7 firom the exterior of the sealing 
,g means 1. Sealing means 1 is preferably compressible or collapsible to a dimension that 

can readily be inserted into the disc through a relatively small hole. This hole may be the 
n defect itsdf or a site remote from the defect Sealing means 1 is constructed from a 

h material and is formed in such a manner as to resist the passage of fluids and other 

rU 30 materials around sealing means 1 and through the defect Sealing means 1 may be 
iy constructed fix}m one or any number of a variety of materials including, but hot limited to 

^ PTEE, e-PTEE, Nylon, Mariex, and/or collagen. 

^ Enlarging means 3 is sized to fit within cavity 7 of sealing means i . It is preferably a 

3 5 single object of a dimension that can be inserted through the same AF defect through 
which sealing means 1 was passed. Enlarging means 3 expands sealing means 1 to an 
expanded state as it is passed into cavity 7. The purpose of enlar^g means 3 is^ at a 
mininmm, to expand sealing means 1 to a size greater than that of the defect such that the 
assembled barrier means prevents passage of material through the defect Enlar^qg 
40 means 3 may further impart stiffiiess to the barrier means such that the barrier means will 
resist the pressures witUn nucleus pulposus 20 and expulsion through the defect. 
Enlarging means 3 may be constructed from one or aity number of materials including 
but not limited to silicon rubber, various plastics, stainless steeb or other metals. These 
materials may form a solid object, a hollow object, coiled springs or other suitable forms 
45 capable of filling cavity 7 within sealiQg means 1. 

Sealing means 1, enlarging means 3, or the barrier means construct may further be 
afGxed to tissues dther surrounding the defect or remote from the defect In the preferred 
embodiment, no aspect of the fixation means or the barrier means and its components 
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extends posterior to the l (mto the second anatomic region 50C, tliis avoids the risk 
of contacting and irritating the sensitive nerve tissues posterior to the disc. 

In a preferred embodiment, sealing means 1 is inserted into the disc proximate the 
5 interior aspect 50 of the defect Sealing means 1 is then affixed to the tissues surrounding 
the defect using a suitable fixation means, sudi as suture or a soft-tissue anchor. The 
fixation procedure is preferably performed fiom the interior of the sealing means cavity 7 
as depicted in Figures 3A, 3B and 17. A fixation deUvery instrument 1 10. 1 lO'is 
delivered into cavity 7 through opening 8 in sealing means 1. Fbcation means 2 is/are 

10 then deployed through a wall of sealing means 1 into surroiindn^g tissuw. This method 
eliminates the need for a separate entiyway into the disc for delivery of fixation means 2. 
It fimhcr minimizes the risk material leaking through sealing means 1 proximate to the 
fixation means 2. One or more fixation means 2 may be delivered into one or any 
number of surrounding tissues. Following fixation of sealing means I, enlarging means 3 

15 may be inserted into cavity 7 of sealing means 1 to further expand the barrier means 
constma as well as increase its stifiBiess as depicted in Figures 4A and 4B. Opening 8 
into sealing means 1 may then be closed by suture or other means, although this is not a 
requirement of the present invention. In certain cases, insertion of a separate enlargmg 
means may not be necessary if adequate fixation of sealing means 1 is achieved. 

20 

m Another method of securing the barrier means to tissues is to afiBx enlarging means 3 to 

□ tissues either surrounding or remote firom the defect Enlarging means 3 m&y have an 

^ integral fixation region 4 that facilitates securing it to tissues as depicted in Figwes 5A. 

5B «id 15 This fixation region may extend exterior to sealing means 1 either through 
™ 25 ODcning 8 or through a separate opening. FUation region 4 can have a hole through 
^ Sffl&^on m^mTy be paked. In a preferred emboto^ 

^ Sto?least one of the su^ounding vertebral bodies (95, 95;) proxmu^e the defea 

^ usmg a smaU bone anchor 2\ Alternatively, the enlarging means itself may have an 

Ij, integral fixation means located at a site or sites along hs length. 

^ Another method ofsecuring the barrier means is to insert the barri^^ 

•|I defect or another opening into the disc, position it proxmiate 

ifl defect 50 and pass at least one fixation means through anulus fibrosus 10 and irto the 

^ banier mUns. In a preferred embodiment of this method, fixation means 5 are first 

35 oassedpartiaUy into andus fibrosus 10 within a fixation device 120 

needle.^ depicted in Figures 6A and 6B. fixation means 5 are th«i advanced mto tfie 
barrier means and fixation device 120 is removed. Fixation mearis 5 preferably has two 
eS. each with a means to pi^em movemem of that eh^ 

this method, the fixation means is lodged in both the barrier means and amilus Sbroas 1 0 
40 SoiTany aspect 0 
500. 

Another method ofsecuring the barrier means b to adhere it to surroundu^ 
SoZSewticationofSi^ In this embodiment, tiie barrier means mchjdes a seahng 
3 comprised ofathermallyadheremmjje^ 

upTthe application of heat. The thermally adherent material can mdude thermo plastic, 
coUaaen, or a similar material. The sealing means may fiirthercompnsc a 5q)arate 

material that adds strength to the thennally adherert ni^ 
jJlMorMailex. This thermally adherem sealing m«^ preferably has an urtenor c^ 
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7 and at least one openir.^ leading from the exterior of the barrii .cans into cavity 7. 
As depiaed in Figures 12C, 12D, 18, 19. and 20. a thermal device 200, 130 can be 
inserted into cavity 7 and used to heat sealing means I and surrounding tissues. This 
thermal device is preferably a separate device that can be removed after the application of 
S heat This device can be a simple thermal element 210« such as a resistive heating coil, 
rodorwire. It may fmlfaer be a number ofdectrodes capable of heating the banrier 
means and surrounding tissue through the application of radio frequency (^f) enei^. 
The thermal device can further be a balloon 150, 150' capable of both heating and 
expanding the barrier means. BaUoon 150, 150' can either be inflated with a heated fluid 

1 0 or have electrodes located about its surfece to heat the barrier means with RF energy. 
Balloon 150, 150' is deflated and removed after heating the sealing means. These 
thermal methods and devices achieve the goal of adhering the sealing means to the AF 
and NP and potentially other surrounding tissues. The application of heat could further 
aid the procedure by killiiig small nerves within the.AF, by cauising the defect to sluink, 

15 or by causing cross-linking and/or shrinking of surrounding tissues. After the application 
of heat, a separate enlarging means S may be inserted into the interior cavity of the 
barrio- means to ather enlarge the barrier means or add stiflfeess to its structure. Such an 
enlarging means is preferably similar in make-up and design to those described ^ove. 
Use of an enlarging means may not be necessary in some cases and is not a required 

20 component of this method. 

□ Tlie most suitable embodiment of the barrier means in the spinal application is a patch 

having a length (oriented along the circumference of the disc) that is substantially greater 
than its height (oriented along the hdght of the disc, i.c. the distance separatmg the 

25 surrounding vertebral bodies). The patch preferably has a primaiyairvau^ 

*^ curve along the length of the patch that allows it to conform to the mner circumfwenoe of 

£ theAF This curvature may have a single radius R as shown in Figure 16 or naay hav^ 

^ multiple curvatures. The curvature may be febricatcd into the barner nieans and/pr aiqr 

L of its components. For example, the sealing means could be made without mi mhCTcnt 

hi 30 curvature whUe the enlar^g means may have a primaiy curvature along ^ 

ry Once the enlarging means is placed within the sealing means the ovei^b^^^ 

P assembly takes on the primary curvature of the enlarging means. This modulanty allows 

*5 enlargii4 means with specific ounces to be febricated for drf^ 

^ regions of the amihis. 

The cross sectional shape of the barrier means can be any of a number of shapes, but 
preferably has a X' shape as shown in Figure 13D wherein the convex poitoon of the 
patch rests against the interior aspect of the AF while the concave portion feces the NP. 
To improved the sealing abiKty of aich a patch, the upper and lower portions of this C 
shaped barrier means are positioned agamst the vertebral endplates or overiymg cartil^e. 
As the pressure within the nucleus increases, these portions of the patch are pressurized 
against the endplates with an equivalent pressure, preventing the passage of m^enals 
around the barrier means. Dissecting a matching cavity prior to or during patch 
placement can fedlitate use of such a shaped patch. 

In another embodiment of Ae present invention, the patch may be used as part of a 
method to augment the intervertd)ral disc. In one aspect of this method, augmentation 
material or d^ces are inserted into the disc through a defect (eithw naturally occumng 
or sur^cally generated). Many suitable augmentation matenals and devices are 
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discussed above and in ti .ior art. As depicted in Figure 9, the .er means is then 
inserted to aid in dosing the defea and/or to aid in transferring load from the 
augmentation materials/devices to healthy tissues surrounding the defe^ In another 
aspect of this method, the barrier means is an integral component to an augmentation 
5 device. As shown in Figures 10, 1 1 A and 1 IB, the augmentation portion may comprise a 
length of dastic material that can be inserted linearly through a defect in the anulus. A 
. region 300 of the length forms the barrier means of the present invention and can be 
positioned proximate to the interior aspea of the defect once the nudear space is 
adequateiy fifled. Barrio- region 300 may thra be afiBxed to surrounding tissues such as 
10 the AF and/or the neighboring vertebral bodies using any of the methods and devices 
described above. 

While particular devices and methods have been described for sealing defects in body 
Avails and rq}airii^augmenting the tnterveitebral disc, once this description is known, it 

IS win be apparent to those of ordinary skOl in the art that other embodunents and 
alternative steps are also possible without deviating from the spirit and scope of the 
inventioiL Moreover, it wiD be apparent that certain features of each embodiment as well 
as feature disdosed in each reference incorporated herein, can be used in combination 
with devices illustrated in other embodiments. Accordingly, the above description should 

20 be constru^ as illustrative, and hot in a limiting sense, the scope of the invention being 
defined by the following claims. 

□ 

m 
m 

u 

m 
m 
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1) A method of scaling a defect in the anuhis fibrosis of a herniated intejvertebral disc 
mvolyingthestq^sof: 

a) mserting a barrier means into the interior of said disc through an opening remote 
from said defect, o- r © 

b) a<^andng said barrier means prowmate the imerioras^ 

c) dq3lo>ing said barriCT means such that it obstructs passage of 
mterior of said disc into said defect 

2) A naethod of sealing a defect in the anuhis fibrosis of a herniated intervertebiai disc 
mvoMng the steps of: 

a) inswting a bamer means into the interior of said db^ 

b) positioning said barrier means proximate to the interior aspea of said defect, said 
bamcr means acting to obstruct passage of materials from tiie interior of said disc 
mto said defect, 

b) piwenting said bOTer means fit)m coming through said defert by afl5^ 
that portion of said barrier means spannmg said defect to a tissue proximate said 
defect 

3) A method of sealing a defect in the anulus fibrosis of a heriiiated intervertebral disc, 
said anulus fibrosis having multiple layers, said method involving the steps of: 

a) inserting a first portion of a barrier means between at least two layers of said 
anulus fibrosis on a first side of said defect, 

b) inserting a second portion ofsaid barrier means between at least two layers of said 
anulus fibrosis on a second side of said defect, such that said barrier means spans 
said defect and is maintained in position at least in part by the anulus fibrosis on 
either side ofsaid defect, said barrier means acting to obstruct passage of 
materials from the interior of said disc to the exterior ofsaid disc through said 
defect 

4) Method of restoring the pressure distribution charaaeristics of an intervertebral disc 
following a herniation resulting fi*om a defect in the anulus fibrosis, said disc havii^ a 
nucleus pulposus on the interior of said disc, said method involving the step of 

a) inserting a barrier means into the interior ofsaid disc, 

b) positioning said barrier means proximate the interior aspect ofsaid defect and in 
contact with said nucleus pulposus, said barrier means spanning said defect, said 
banier means acting to transfer pressure fit)m said nucleus pulposus to healthy 
portions of said anulus fibrosis surrounding said defect, said barrier means fiirther 
acting to obstruct passage of materials from the interior ofsaid disc into said 
defect 

5) A method of closing a defect in a ligamentous structure spanning two bones, said 
method involving the steps of: 

a) positioning a barrier means proximate to said defect, 

c) affixing at least a portion ofsaid barrier means to at least one ofsaid bones. 

6) A method of sealing a defect in a structure separating two anatomic regions of a body, 
said defect having an interior aspect and an exterior aspect, said interior aspect facing a 
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first of said two anatoniit gions and said exterior aspect fadng l ^nd of said two 
anatomic r^ons, said method involving the steps of: 

a) placing a barrier means on the interior aspect of said defect said barrier means 
having an interior cavity, a wall surrounding said cavity, and an opening into said 

5 cavity, 

b) passing a fixation means at least in pan through said opening, into said cavity, 
through a portion of said wall, and into a tissue proximate said defect. 

7) A method of sealing a defect as described in daim 6 wherein no aspect of said fixation 
10 means extends into said second anatomic ri^on. 

8) A method of sealing a defect in a structure separating two anatomic regions of a body, 
said defect haying an interior aspect and an exterior aspect, said interior aspect fiidng a 
first of said two anatomic regions and said exterior aspect &dng a second of said two 

15 anatomic regions, said method involving the steps of 

a) positioning a barrier means on the interior aspect of said defect, 

b) passing a fixation means firom said second anatomic region through a tissue 
sunounding said defect and into said barrier means. 

20 9) A method of sealing a defect as described in claim 8 including the step of advancing 
m said fixarion means until no aspea of said fixation means renwins imthin said second 

O anatomic region. 

10) A method of sealing a defect in a structure separating two anatomic regions of a 
^ 25 body, said defea having an interior aspect and an exterior aspect, said interior aspect 

^ &cing a first of said two anatomic regions and said exterior aspect feeing a second of said 

k two anatomic regions, said interior aspect defining a region between said structure and a 

^ tissue within said first anatomic r^on, said wall and said tissue being in contact, said 

1^ method involving the steps o£ 

fy 30 a) inserting a dissection tool into said first anatomic region, said (fissection tool 
|\j comprising at least a barrier means removably aflBxed to said dissection tool, 

|<4 b) dissecting a space between said waU and said tissue on said interior aspect of said 

\Q defect with said dissection tool, 

c) dq>loying said barrier means into said space, 
35 (0 removing said dissection tool. 

1 1) A method of sealing a defect in a structure separating two anatoniic regions of a 
body, said defect having an interior aspect and an exterior aspect, said mterior aspect 
fedng a first of said two anatomic re^ons and said exterior aspea fiidng a second of said 

40 two anatomic regions, said defect further having a two dimensional open area, said 
method involving the steps of: . 

a) positioning a barrier means proximal to the interior aspect of said defect , said 
barrier means haviiig a narrow dimension, said narrow dimension having a cross 
sectional area similar in size to or smaller than the open area of said defect, 
4S b) inserting an enlarging means into said sealing means causing said cross sectional 
area to expand.to a size greater than said open area» 
c) seoirir^ said enlaipng means to a tissue proximate said defect with a fixation 
means. 
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12) A method of sealing ^ect in a structure separating two ana* jcr^onsofa 
body, said defect having an interior aspect and an exterior aspect, said interior aspea 
fedng a first of said two anatomic regions and said exterior aspect facing a second of said 
two anatomic regions, said defect fiirther having a two dimensional open area, said 

5 method involving the steps of 

a) poationing a barrier means proximate to the interior aspect of said defect, said 
barrier means comprising an expandable sealing means, a fixation means, and an 
e3q)ansion means, said sealing means being positioned proximate to said interior 
aspect of said defect in a compressed state, said fixation means being aflSxed to 

1 0 said sealing means and capable of fixing to tissue proximate to said sealing 

means, said expansion means being in contact with said sealing means and beii^ . 
capable of forcibly expandiz^ said sealing means, 
c) expanding said sealing means to an expanded state with said e?q>ansion means 
whereby said integral fixation means become secured to tissues surrounding said 

IS sealing means. * 

13) A method of sealing a defect m a structure separating two anatomic regions of a 
body, said defect having an interior aspect and an exterior aspect, said interior aspect 
&cing a first of said two anatomic regions and said exterior aspect iadng a second of said 

20 two anatomic regions, said method involving the steps of: 

^ a) pladng a barrier means comprising a sealing means on the interior aspect of sud 

^3 ' defect, sud sealing means having an interior cavity, a waU surrounding said 

^ cavity, and an opening into said cavity, 

^ b) passixig a fixation means at least in part through said opening, into said cavity, 

25 through said wall, and into a tissue proxhnate said defect siich that no aspect of 

1^ said fixation means extends into said second anatomic region, 

Iji c) inserting an enlarging means into said sealing means causing said sealing means 
to exjpand to an expanded state. 

ly 30 14) A method of sealing a defect in a structure separatmg two anatomic regions of a 
iU body, said defea having an interior aspect and an exterior aspect, said interior aspect 

1*^ facing a firsts of said two anatomic re^ons and said exterior aspect facing a second of said 

two anatomic regions, said defect fiirther having a two dunensional open area, said 
^ method involving the steps of 

35 a) positioning a barrier means proximate to the interior aspect of said defect 

b) constricting said defect's open area to a reduced area by passing energy into the 
tissues suiTDunding said d^ea. 

15) A method of sealing a defect in a structure separating two anatomic regions of a 
40 body, said defect having an interior aspect and an exterior aspect, said interior aspect 

facing a first of said two anatomic regions and said exterior aspect focing a second of said 
two anatomic regions, said interior aspect defining a region between said structure and a 
tissue within said first anatomic region, said wan and sdd tissue being in contact said 
method involving the steps of 
45 a) positioning a barrier means proximate to the interior aspect of said defea and in 
contact with said tissue, said sealing means fiuther being in contact with athermal 
element capable of heating said sealing means and surrounding tissues, 

b) heating said barrier means and surrounding tissues with said thermal dement, 

c) removing said thermal element 
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16) A method of sealing a defect in a structure separating two anatomic r^ons of a 
body, said defect having an interior aspect and an exterior aspect, said intCTior aspect 
tecu« a first of said two anatomic regions and said exterior aspect facing a second of said 
two anatomic regions, said method involving the steps of: 

a) positioning an expandable barrier means in a compressed state proximate to the 
mterior aspect of said defect, said barrier means being in contact ^ 
«OTem enable ofheating said barrier means and surrounding tissues, 
D) expandmg said sealing means to an expanded state, 
c) heating said barrier means and surrounding tissues wit^ 
o) removmg said thermal element 

IJIA mrthod of sealing a defect in a structure separ^g two anatomic regions of a 
f "^''^^^ aspect and an exterior aspect, said intSor aspect 

feang a first of said two anatomic regions and said exterior aspect fedng a secoi^d of said 
two anatomic regions, said method Involving the steps of: ™ or s«q 

a) positioning an ejq)andable barrier means in a con^resscd state proximate to 
interior aspect of said defect, said barrier means bdng in contact with a thermal 
elOTent capable of both heating said barrier means and surrounding tissues and 
20 expanding said barrier means to an e?q)anded state. 

m b) expanding said barrier means to an expanded state using said thermal element, 

M c) neatmg said barrier means and surrounding tissues with said thermal element, 

q <0 rcnioving said thermal clement. 

1^ 25 1 8) A method of sealing a defect in a structure separating two anatomic regions of a 

^ body, said defect having an interior aspect and an exterior aspect, said interior aspect 

^ facing a first of said two anatomic regions and said exterior aspect &dng a second of said 

„ two anatomic regions, said method involving the steps of 

1^ a) positionmg an expandable barrier means in a compressed state proximate to the 

nj 30 intoior aspect of said defect, said barrier means having an interior cavity and an 

opaning leading fix)m the exterior of said barrier means into said cavity, 

M b) positioning an ©cpanding means witiiin said cavity, said expanding means capable 

of ©q)anding said barrier means to an expanded state, 

4 c) expanding said barrier means to said expanded state, 

35 c) heating said barrier means and surroundiiig tissues. 

19) A method of sealiiig a defec?t in a structure separating two anatomic regions of a 
bo4y, said defect having an interior a^ect and an exterior aspect, said interior aspect 
&cing a first of said two anatomic regions and said exterior aspect &cing a second of said 
40 two anatomic regions, said method involving the stq)s of: 

a) insertog a barrier means at least in part into said defect, wherdjy at least 
of said barrio- means lies between said interior and exterior aspects, said barrier 
means being in contact with a tiiermal element capable of heatiiig smd sealing 
means and surrounding tissues, 

45 b) heating said barrier means and surrouiiding tissues with said thermal dement, 
c) removing said thermal element 
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20) Amethodasdescribv udaims M 9 wherein saidmethodin^ esthestepsof 
adding augmaitation material or devices to either said first anatomic region orsa^d 
imenor of said intervertebral disc. 

5 21) A method as desoibed in daims 1-19 wherein said barrier means comprises a portion 
of an augmentation device capabk of supporting load transferred through said first 
anatomic region or said interior of said intervertebral disc. 

22) A method as described in claims 6, 8. and 10-19 vdicmn said first anatomic region 
10 includes the region defined by the anulus fibrosis and the superior and inferior vextSral 
endpl^es of an mtervertebral disc and wherein said second anatomic region is any region 
beyond the outer-most periphery ofthe anulus fibrosis. . 

2^A method as desoibed in daim 5 w^erdn said ligamentous structure is tibe anuhis 
15 fibrosis of an intervertebral disc and said bones are two vertebrae. 

24) An implantable barrier means adapted to seal an opening into a body space or cavity 
said device comprising: ' 
a) a semi-rigid core, said core having a length and a thickness, wherein said lei^ is 
20 substantially greater than said thickness, 

& flexible sealii^ material, said sealii^ material covering at least a portion of 
□ . length of said core. 

^ 25) A bairier means suitable fi)r sealing a defect in the wall of a pressurized body cavity, 

25 said barrier means comprising an elongated sealing means, said sealing means having at 
^ least two regions, a first stiflfer region and a second less stiflf region wherdn said first 

r^on can be positioned to span the interior aspect of said defect, wherein said second 
g region extends beyond said defect on said interior aspect of said cavity. 

I-* 

m 30 26) A barrier means suitable fiar sealing a defect in the wall of a pressurized body cavity, 
iU said barrier means cornprisirig an dongated sealing means, said sealing means having at 

. least two rpgions, a first stifEb- region and a second less stiffregion wherein said first 
region can be positioned to span the interior aspect of said defect, wherein said second 
**J region extends beyond the periphery of said first region on the interior aspect of said 

3 5 cavity, said device fiirther comprising a fixation re^on located within said stififer r^on, 
said fixation region allowing secure fixation of said device to a tissue pronmate said 
defect 

27) A disc augrnentation prosthesis that acts to bear loads passing through an 
40 interv^ebral disc and to seal a defect in the anuhis fibrosis of said disc, said defect 

having an interior aspect &dng the interior of sdd disc, said disc augmentation prosthesis 
comprising: 

a) an augmentation re^oii dimensioned to be inserted into the interior of said disc 
through a defect in said anulus fibrosis, said augmentation regjon having a 

45 con^liant structure that fills a m^ority of the interior of said disc, 

b) a barrier means region dimensioned to extend across the interior aspect of said 
defect and obstma the passage of material fi-om the interior of said disc into said 
defect, said barrio- means region fiirther having a fixation re^on siutable for 
securing said bairier means region to surrounding tissues. 
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28) An inq)lantable barrier means adapted to seal a defect in a structure separating two 
anatomic regions of a body, said defect allowing passage of matefial between said two 
anatomic regions, said barrier means comprising: 

a) an expandable sealing means dimensioned to be inserted through said defect, said 
sealing means having at least one interior cavity and an opening leading into said 
cavity, 

b) a single expansion means, said expansion means dimensioned to pass into said 
cavity through said opening, sud expansion meaxis capable of expanding said 
sealing means to an expanded dimension that cannot pass through said defisct, 
wherein said expanded sealing means acts to seal said defect and prevent the 
passage of materials there through. 

29) An implantable barrier means adapted to seal a defect in a stnicture separating two 
anatomic regions of a body, said defect further having a two dimensional open area, said 
barrier means compridng: 

a) a flexible sealing means, said sealing means having a cross sectional area equal to 
or smaller than said open area to facilitate insertion into said body cavity, 

b) a rigid core, said core having a cross sectional area equal to or less than said open 
area to fedlitate insertion into said cavhy, said core adapted to be inserted into 
said flexible sealing means, wherein said barrier means has a minimum cross 

• Seconal area Ax^en assembled whhin said body cavity, said mininium cro 
sectional area being greater than said open area. 

30) An in^Iantable barrier system adapted to seal a defect in a structure separating two 
anatomic r^ons of a body, said defect further having a two dimensional open area, said 
barrier system comprising: 

a) an expandable sealing means havu^ an exterior sur&ce, an interior cavity, and at 
least one opening leading from said exterior sur&ce to said ca^aty, 

b) an expansion means, said expansion means dimensioned to pass into said cavity 
through said opening, said expansion means capable of expanding said sealing 
means to an expanded dimension greater than said open area, 

c) a flxation means, said fixation means capable of securing said barrier system to 
suTFOundii^ tissues. 

3 1) An implantable barrier means adapted to seal a defect in a structure separating two 
anatomic re^ons of a body, said defect further having a two dimensional open area, said 
barrier means comprising: 

a) an expand^le sealing means having an exterior surface, an interior cavity, and at 
least one opening leading from said exterior surface to said cavity, 

b) an expansion means, said oqjansion means dimensioned to pass at least in part 
into said cavity through said opening, said expansion means capable of expanding 
said sealing means to an expanded dimension greater than said open area of said 
defect, said expansion means having a fixation re^on allowing the secure fixation 
of said expansion means to tissues surrounding said defea using a fixation means. 

32) An implantable barrier means as described in claim 27 wherdn said fixation region 
extends to said exterior surfece. 
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33) A system for sealing yfect in a soft tissue of a living being. . system 
compnsmg:. ' 

a) a barrier means formed at least in part from a material capable of adhering to 
tisaies surrounding said defect upon the application of heat to said barrier means 

^ and said surrounding tissues, 

b) a deployment means in intimate comaa with said barrier means, said deployment 
means compnsing at least a thenmal element capable of increasing the 
temperature of said patch and said tissues. 

10 34) A system for sealing a defect in a soft tissue of a living being, said system 
comprising: 

a) an expandable barrier means formed at least in part from a material capable of 
adhering to tissues surrounding said defect upon the application of heat to said 
bamer means and said suiroundixig tissues; 

b) a deployment means in intimate contartvnth 
means comprising at least amexpansion means capable of expanding said barrier 
means to an expanded state and a thermal element capable of increasing the 
teiiipei ature of said barrier means and said surrounding tissues. 

20 35) A system for sealing a defea in a soft tissue ofaUvxng being, said system 

IJI comprising: 

Q a) a barrier means fonned at least in part from a material capable of adhering to 

1^ ■ surrounding tissues upon the appUcation of heat to said barrier means and said • 

^ surrounding tissues, said barrier means having an interior cavity, 

25 b) a deploymem means located at least in part within said interior cavity, said 
,Q deployment means comprising at least a thermal element capable of increa^g the 

^ temperature of said barrier means and said surrounding tissues. 

36) A system for sealing a defect in a soft tissue of a living being, said system 
j\| 30 comprising: 

rU a) an expandable barrier means fonned at least in part front a material capable of 

M adhering to surrounding tissues upon the application of heat to said barrier means 

and said surroundii^ tissues, said barrier means having an interior cavity, 
b) a deployment means, said deployment means positioned at least in part widun 
35 said interior cavity, said deployment means comprising at least a b^dloon capable 

of iiiflatihg fiiom a compressed state to an expanided state, and a thermal element 
capable of increasing the temperature of said barrier means and said surrounding 

40 37) A system for sealing a defect in a soft tissue ofalivii^ being, said system 
comprising: 

a) an expandable barrier means formed at least in part from a material capable of 
adherii^ to surrounding tissues upon the application of heat to said barrier means 
and said surrounding tissues, said barrier means havmg an interior cavity! 
45 b) a deployment means comprising at least a balloon capable ofinflating from a 

compressed state to an expanded state and of increasing the temperature of said 
. barrier means and said surrounding tissues, said baUoon being movably 
positioned within said interior cavity such that said balloon can be removed from 
said interior cavity. 
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38) A system, device or barrier means as described in claims 24-37 wherein said sealing 
means is constructed from a material including any of the following in a woven or non- 
woven fonn - Nylon, Marlex, collagen, PTFE, e-PTFE, or Dacron. 

5 

39) A system, device or barrier means as described in claims 24-26 and 28-32 wherein 
said core, stiffer region, or expansion means is constructed from a material including any 
of the following - steel, nickel-titanium alloy, stainless steel, cobalt chrome, titanhmi, 
poly^hylene, and silicone rubber. 

10 

40) A core or expansion means as described in claim 39 wherein said material is formed 
into a solid rod. 

41) A core or expansion means as described in claim 39 wherein said material is formed 
IS into a tube 

42) A core or expansion means as described in claim 39 herein said material is formed 
into an dongated cofl. 
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